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(54) ALKALINE STORAGE BATTERY. POSITIVE ELECTRODE ACTIVE MATERIAL OF IT, AND 
MANUFACTURE OF THEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve availability and over discharge resistance of a positive 
electrode active material by constituting it by higher cobalt oxide taking a- oxycobalt hydroxide 
having the surface distance between crystal surfaces in the specified range and the mean 
valence number of cobalt higher than a specified value as a main component, and solid solution 
grains taking nickel hydroxide as a main component. 

SOLUTION: The mean valence number of cobalt ha ving jhft Burfafift d i stance in the ra jigejrf 5.5 
to 7 &angst; is 3.0 or more. It is desirable that a-oxycobalt hydroxide contains K+ of 20 to 33 
mol.% in a crystal in relation to cobalt atom and that it contains Na+ of 20 to 33 mol.% in a 
crystal in relation to a cobalt atom. It is desirable that the amount of higher cobalt oxide taking 
a-oxycobalt hydroxide as a main component is in the range of 2 to 10 wt.% in relation to the 
amount of solid grains taking nickel hydroxide as a main component. It is desirable that the 
nickel hydroxide solid solution grain having coating layers of cobalt oxide has the mean grain 
diameter in the range of 5 to 20 i m and that the coating layer has the thickness of 0.2 i m or 
less and coats the whole grain surface. 
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Effi^r^* y *«ifc-e*>s 0 

[0 0 3 4] 3 1 12, 7^* y *«»ffl*«E«5S; 

Isaa^^LfcTKifcfb^y^HlSffffi^ (Co (o 

H) 2»SNiW) &»<&Lft3&se>, *4xtcT^*y 

Co (OH) 2 + OH — >HCo02-+HzO (jS*fR/£) 
[0 0 3 7] [5£2] 
HCo02-+l/2H20+l/402 

-»CoOOH + OH- • WttlEJS) 

^^i-SStfflftTTkSr^filELtt^f, (^3) o«t3tc [0 0 3 8] 

HtBKJSWK (o*!9}gjBSrfl£*?-rt-) HMIsLTB&#:<£> [S3] 

=j;<;uhmkmztj;z> 0 (^4) (icicD#ia«"eoM*^ 

Co (OH) 2+OH— »CoOOH + H20+e- (BtBftffcEJS) 


*Eaffl«*£j^J£&«*T#^1-5»2XS£, Bf3£?S 

&)& s fe»**:«tt"C, B8Effl«l&^£^£ttS*T«< 
[0 0 3 5] C o (OH) zffiSN i &-T£r7 

^y*Stto***Hft-eK{bi-5*^ &mm*m 

(sti) OKJ&MJ: 9 =»^^ h (HC0O2-) 
tLTSSU (it 2) 

jskj: vmitzti. m&co^s<;\'hM{mkLTn^± 

[0 0 3 6] 

[5U] 


[0 0 3 9] 

[*t4] l/40z+l/2H20+e — »OH- 
ft*5, JL!E<D5S*TttflS»Ofc«)tc:idc«iS:C o OOH 

[0 0 4 0] ^^otD^oir^o^TPl^ 

h<D7/u* y *SjK^ojS»tt (sti) KftfiF-t-s. t 

£»U i^tfM 3 0lA%tf>KOH*Jg»-C6 Oti 


50 


Ll^C o304 (C 01 

[00 4 1] 
[5t5] 


2. 6 7) ^MLTL^ 


HC0O2- + l/6 02^1/3Co304+OH- (HK/Sl) 


(5t3) co«t«tcJ: 9 fg^o 
hBMfc»as£#-t-S. lOttSUfftffT-CH: (3:4) 
<0Rfi;Asp«F^fir 9 , (S3) ^R£ttitlM5fciim 

^^Kt^:^ OH-iis^<t6:t (st 
3) , 02m&*m<-tZ> z. k (A4) x *5J;u!£j£l 


6) k* TfrjJ })mi)*b<DOH-4 *>'<D£.l&fc^1fek 

fcSfc* K3) ©K«#ffJhi-6 0 7ko|» 

[0 0 4 2] 
[5£6] 


C o (OH) 2 + 2/30H- 

-^l/3Co304+ 4/3H20+2/3e- (HEJS2) 
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15 

b\twbfrx$>z> 0 ^v>WL.&frbLx* Co (oh) 2 

* < $iJ® L <c *s b *!WS £SS S ft ft til^ ft *b ft v \, 
[004 3) »*«3 1 |E«8©«Wt-*3V^T 

£-r$BlXS*T\ Co (OH) 2»BN i StfPSrK 

c iridic AD»trib4r*5i:/^if*-rSwttt<S»3|a 

ffits: b*mmt LT^6 0 COR!* a»07K0SKI8 
^-Lft^fb-^ ^ ojKJDj»«cJ:o-C!»S:tfii\ ^ft 

{fc&^ri s B5<&*) , !SHSJiO=iA<A'Mi3. OftSrigx. 
[0 0 4 4] »*^3 2 Xn, fflfBS*a>rtSffifflX4)-tc 

BSC±T% ffiabT=fiT3b"C*>5o 
[0 0 4 5] Ii^Xi3 3 13, MI5Co (OH) z»«N 

:£®4rSJ8LT*3 9, JLofiaiBfi^tiBETJtSffiadS 
5 - 1 2 m2/ g T'fcSI t «r»»t t5. spJ&aSd* 


(9) fflfl 1 -9 7 00 8 

16 

*Ll\> *5>t-. BETit*Ba^oU^Ttiw^Sja* 
fcSiMSS/h*: ft* fcfi^<z>»ixtea s *:% < mt-t&tz 
*b. &mizt£\sXmfe<OT;i'lJ y^flSffitctoTtt^*: 

A^Co (OH) 2«HN i«[^OBETJt«iSatt± 

70 [0 0 4 6] Bf*«3 4li, HUlBK2Xa*3j:t5SB3X 

ft£ 0 *fep«p*-, t»it^6f^#f^t4i:^ 
20 [0047] M#tR3 5(i, ffiriar^* y*is»iiKo 

fi*%«t 9*-e*>>9 , JLo-t<DjRT*M\ Co (OH) 

i a j f-oRflis*(^-r57 p 7L'* y sk©£* 
AaatcR lth. $)6gsoio7/vi7 y*is«^ii5«a 

l^ffi L T V ^ imtf ft ft V \ Jftg-f £ 
iftiS. (»*^3 4 «CfBLfc»!affiff<OjSH) Xh-o 
"Ct, r/u*y7k*»©IS*^^i^S/S4:H-4>tc:ai*!) 

%x.^^^t>. («; 3) J:9 0H-»ftdSi*v^sR 
ffctt«fc < iStffc*!>, ^11 9 T^-fr y *J&«o»tf ttK^ 

4 0lt%j: 9*^t©^Jgi-5 0 
[0 0 4 8] *fcT^y*«K<D»T*S:±IBOjS|ffl 

mtfcfcLxmm&kte*)^ ^H^m^co^m§^x^ 

J>'y-tLxm<tztb\z.&Z2> 0 ) Sr»/J^K*w«j^. -5 

50 t:.tfci^ -*ia*-efc§i:a^-©««dsiftL<ft 


-9- 


(10) 

77 

[0 0 4 9] 

lessen] uT\^mm (DM.it m\c^^x . smmssk: 
(Hifc^j i ) 

l. iS»="<rt' hKfbft^K 

*a*fk^- h y ^^7kJS?s*(c, imo 1/1 

£ 5 «t 5 K MS L ^ h L T *ffiMfc =i ✓< /u h 

-SOJBft«5& (JCPDS1»|77^/^ 
: 3 0-4 4 3) £ 5 w £ *X«||H]#r«|£-C; 

5c£&*Sfr?-S»« (SEM) s^khi* 
W^JtSffifta* 2 5 m2/ g -c-fc £ r <t Sr B E TffiK J: 

[0 0 5 0] K»3Wffl«T ( K7^#s/^^t) 

ffi^KJW* K7^^«^7^«^ltl l 0*C 

[0 0 5 1] 2 . jEffi£>f£fi 

tt£*£^fczk?SiKK, T>-=e=T7k-cjSJKpH*BSK 

is#e^©»«siifi 2 . o g / c c % wm^&vt i 

0 u mt'fcofco 

[0 0 5 2] ^11, w 5 LTW5>Jxfc7k»ft=^-Jr^H 
Sfttt^oi OOiiSHi;, huIBK9:=3/</u KBtYbttx 


WBB^Pl 1 - 9 7 0 0 8 

[0 0 5 3] iR&s^/H-Kfktty^oV^TtiEtl^ 
^Kffc^y^/wBSft&^l 0 OS&ffifw^ 88SB 

3. £IEffi<Z>I¥« 

*Mi»tLfc«B, aTkfk^aSrlftLfc^y t B 
u^8t«^ll»*^?>*-5ir^U— 7~8N£>*Btfb 
*y*Afc^#iLfc«««*rai\ ^fii<o*«fe^J: 
4/5At>fXt^i»S11 6 0 0mAhO=y^ 

[0 0 5 4] (D^JM^ 
±fS3@(D^m*^7^m^— hO. 1 CmA-Cl 5P#B) 
3cttU ttSl'— h 0. 2CmAtlMff^l. 0V 

S^)««St2 8 9mAh/gS:*i:fcf) "CM^W-t 

[0055] ©ffi»«fiFaos*iHia* 

0<offW»7Lfc«»i:ov^, ^fMi — He 
m A"C 1 . 2^11, h 1 CmAflil 

^»9 5SL, 5ih-T ^^Bc0«*«rJBISUfc o it^TI 

-MCmA-Cl. 2«fH3E«U ftl^MCmA 
T'lllWl. 0V|l/^^t«$t6t^^;^ 

[0 0 5 6] *^-etL(D«?fe©BffittaS:, IE««ffllSiJ 
[0 0 5 7] 


-10- 


(11) 


t&mW- 1 1 - 9 7 0 0 8 


19 


20 



mmmi% ] 



99,2 

98.8 

3/</U hSMtft y 

99. 4 

98.6 


81- S 

75.5 


[0 0 5 8] ~in£y)Wt>t>*-te£o\£ % ^IPJKoSiiS*;^ 
4. i. iK#: = '<;uhBMr:«x 

4 . l . l . *£iflti$i^ fffilft, 20 
-*\ w r t*X»j:iic u OK Lfc„ 0 + 

^emm i 2&<D\i t -—?j)mmx^z> 0 *zx\ ^rih 

© f-^ffiil^tSft^JlttdffS: J CPDS 

: 6-7 5) <0|sltff^^ — >-lC^ttD <t<— a 30 

«\ XSfe (<t<^bnfct)Ot% P. O 1 i v a f>0 
J. Power Sources, 8 (1982) 22 
9 -2 5 5. KlJ;*^ Hffiltt icte 

[0 0 5 9] ^^tlV^T, B5ft="<>i' FMx^)^ 

©IS*3^>F x £ i^e = ■> A : F 

eS04 (NHO 2S04t*riS^L, wftSrSMftRUUg 

02+— t Myb^tlho ftl^ »fetLfc*SJK*OC 02 + 


»*, 2. 0+ (£M2)/ »Mi)i45IHr 
#*>3fc, 12 3. 4 2flj-efcofc„ 

[0060] .ttm^m^^^^vmmx^ 

W*tt=»^^ M^Pco^/v-fi^ lOOt 2 
h$Hk#> x ^ = y £vke>»& t IrI«^»A* t« 

MR = h^ffc^x £* r 7 - ^^*K<r:=i/^ h j 

^JttABCO»?)ilL«5t) SHKSU Xiftlsifffia^ L 
T[H l (c^Lfc 1 2?£(Dt D -? (D?h, 
tfiEtttclHlSfftdsa^i: t,jxfc6o(Offi (hkl) do 
^T, ffilBIHi:-t©Jt»:<5lt**t«)5i: («2) oil 

[0 0 6 1 ] 
[*2] 


b 

k 

1 

dobs (A ) 

I/IOobs 

0 

0 

3 

6. 85 

100 

0 

0 

6 

3. 42 

35 

I 

0 

1 

2.43 

20 

1 

0 

2 

2.39 

25 

1 

0 

5 

2. 10 

22 

1 

1 

0 

1.42 

13 


[0 0 6 2] 4. 

50 


1. 2. iS^oXiK^BBaEt't^St 
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KiBLfcflli&W:, P. Benson ^f^^i/^)V 
hmB^M-fZ>%f9Zt LtE lectrochim. A 
eta, 9 (1 9 6 4) 2 7 5- 2 8 0. *>IC^Lfc 
"anodic Co OOH ( 1 ) " ^J&^l-^tf) 
T3PtelLT^& 0 fabtemXIfctpX*, "anodic 
Co OOH (1) " Z^frX, SRBHS6. BAtti&lzm 

i^x;SUe]tfrfc 0 — ^ ^i^^ vmttfo* "B ~C o 
OOH" t£8U *»{k = ^hS:3S«»fk-r5ct 
^»fc;K5*Bte©£L^Kft;ft "C0HO2" k\S. 
SiJt5:^SIU; 0 "C0HO2" fcsffi 

ofc*-fr£>c«ifira:l 3. 13At\ c«*|fii^ffiPfllH 
i*-^Ol/3c9 4. 38Afc45 0 L^U, m?5E7kBfefk 

H. Bode bCDftM (E lectrochim. Ac 
t a, 11 (1966) 1079-1087. ) \ZH 

tt^lPl^^ft^F^te^Sfe^ixSftia© "a n o d i 
c Co OOH (1) M («2) MfSLfcifj&^Vb 
KHSfb»xtt\ " 7 — C o OOH" (y-^v'TkKfk 

[0 0 6 3] r^*ysm»ffl*Hl*SS;iEffi©3^uh 
iRJPSJOflFSBi: LT, 6 5 (19 8 

8) 2 8 -4 0. fC&^T, *itYb=3/^/MCi3(tS 
H. Bodeb^S^ill, 2«£>7k»{fc = >'</l' h 

sjstewcj: ^^{k^tt^t c#^r^coDirpiPi^4. 4 a 

«flH-£- £&«£Lfc o BUIS^P. Benson^ 

oOOH" tmistctiK ^<Di$%te~ytrMzm^Z> 
H. BodebO»StS&tt^fci!) % -jR^tSltA 

"S-CoOOH" tltff-Co (OH) z©c»S 
(4. 6 5A) tifcKLTctt*|fij<OffiWIH^#58^» 

Jb-To ^tLT^co "^-CoOOH" *5-fcfc<ra: 
P. Benson^^"CoH02 n £ ffcLfcRflS* 
(JCPDS77^^"eiiCoO (OH) t*is. 8 
7-169, ctt*fij©®|BBili4. 3 8 4 A) k 

[0 0 6 4] CoO (OH) ftaBtffc»tt\ JSS^g* 
"CoHOz" k%fi£frl%) itP. Benson^S 

oOOH" i:SESii5^^/<Ot©lcLt^5i:) , 


(12) %fffl¥l 1 - 9 7 0 0 8 

22 

(m^e«®t urate) **«itt^«*ot, 

oT\ «;irtJS3 7@fB»Wtt£S«Kg*, p 3 7 1 
(1 9 9 6) . fSSSJxfc J: 54iBfBtt©fi^C o o 

(oh) (coot7/u*y mfl?*s * -e«ftYk^»ft l 
Ki-auu #mte£*ri-£ "0-cooo 

70 [0065] 4. 1. 3. =2/Vuhffi<b»©Sl£t-oV> 
H. Bode b0^7^7 Al^Sot* tft 

"^a-Co (OH) 2, {-Co (OH) 2, C o OO 3 
«f*. a -Co (OH) 2dS(3)©Ri£f-J:o-C, t/;C 
o O fill 2 * L T W£l >3&s^tt 9 fb<¥3Effc*r IB n 

20 (OH) 2^£3£ffc1-S 0 ^oT, wttfeiiHSR^tw 

-TS j3-CoOOHtC^fk-TS e {I.U -®^±|B©/3 
-Co (OH) 2 0|£if|^l^tl\fc«>, ^^Hffl 

30 bn^o ) :©J:9i:M^f^-CoOOH^ 
t*iBr?>&V\, ctoT, ]3-CoOOHS:$tf3A;Uh 
[0 0 6 6] — * x **M(c:*5ftSi*»:='^/i' hiMbtt 

x (tft^y-CoOOH) M\ 0-Co (OH) 2 

fe'<xiz£V±Ztik%z.btiZ> 0 /jits, *K-(k^y^ 
40 /i^Ttt/S -N i OOH(7)i^tt:J:oTM(:7 -N i 
OOH^Mt5-t^^ixTt^^\ 3^;i/Mc*3 

jgw 9 tc< t^*6»J*HS. Itlfl, ^-CoOOHCO 
S«ilT$)6CoO (OH) Jgfi2 s , ^-NiOOH 

to ,£ (i = / ^ u b k - s/ <r > ^ k * -5 0 

50 [0 0 6 7 ] Sfc, H2t^f±^LTl^4V^S % h 


-12- 



23 

«>r^v : hc o utatr^* y**s^«*Pi- 

6, fib. CLO^Ka^ IH2*(0®, ©, ©^coKJSJ- 

r^^r^^o tfcot* H2*K^Lfc*«fk»i*i«s 
T«dct?*ff 5 fcv*i*;h,fcCo3 04fc:2E{ki-<5U * 
it, ©, ©^^fkic&^Tte, Miaotfifl 

icffi£fr2. 6 70OC 0 3 04^ML, VM&Ktt: 
mtm t =- ytr^mtefy t tt\ HI 2 cO*D < 19 £{£l L 
[0 0 6 8] ±I5^P. Benson ibcD^®;* 

RS : 8. 4 A) frhmmVX, B^l:a-Co (O 
H) 2 ^LT, -ttSrKOH7k»»*"C««l^ 
^RfkLfcRS© "anodic Co OOH ( 1 ) " <D 

nod i c CoOOH (2) " y-CoOOHH 
— -C o OOH*5J;0C o3 04M4tfct)^lvl 

ooHii4«L?5. fat, T/u*ys«»ffl*jft«s; 

IE^tCa-Co (OH) 2«rjK6PLfc»^(c:tt, «Mit;i 

*Stt?ftlt5li:-Cj|fc "CoHO?" J*. 
St"Cfc5a-Co (OH) 2J&S<3>WRjfcf£«fco"Cj3--C 
o (OH) ztW). «cV^T»*CO»fiFK*(-J: 9®^ 

^tofe^^fki: LTie<6SttTt^fa««* : 
tJfe->3Ras, -^tv^a-C o (OH) 2<£>W&, 0-C 
o (OH) 2(^6— tt-fe. CoH02(Dlfe|c»6Lt^ 

[0 0 6 9] Hl2tC^Lfc^T^^^T 
13\ U^X 9«fe$ttTtfc=i^/Uh»^k« (^tdTKS^ 

T. *3SWOi*ft=a^/uhK{k*x3&5 3ffiJ;t9 tSS&4 
v-CoooH-el)^ y Sffij&ffl 

jE S f \z { 1 # ft L <c a » o <D T fc 5 r £ ^ a o 
4. l. 4. &&«tifiicNi-&%ft 
121 3 Y -**v'7kB£fk = '<A' bt LTfS$n6l£ 


(13) »Bfl¥i 1 -9 7 0 0 8 

Lfc 0 H3"C\ y-^*V*IMk=»^/i' Hi 

^f>£f^/^M *>J3 JWK^J A B C <om 9 iS L"C 
fttttf. ACCBAACBBO»l9iSLfltjgtftSo J: 

iE«Lfc6ocott»>r^-^ (*>-5vMi*»fk*>r^-» 
70 m^^T^SBStt. («2) t^Lfcffiwffionajfiat 

tf^S : rCo = 0. 68A (3<ffi- 
6Kffi:0. 6 8 5At4l-6Effi: 0. 6 7 A t <D 
ftSlfi) , rO=l. 25A (02-0 2flfi- 6 IB{£ : 
1. 2 6 A t OH-C02«- 6Ifi{5: : 1 . 23A<bOft 
*«) Srffll^t, IHfftf iD, 6 4 Am 

>f^*grK=l. 5 2A (a:=^yXA6Sffi 
[0 0 7 0] **3. «ftrt»-fi. 0 3f -C^lftoa-C^ 

[0071] 4. 1. 5. ««>fld^»^«W 

7 -^^>7k"»<k=»^/u h<o««fk^*BS:ffill 
i-5fc«>. y - K»«:S« Lfc 1 c m x 1 c m©»ia= 

hy- (cv) cD^j^:^fTo/c 0 

[0 0 7 2] mfi¥f£ : fg3 lli%OKOH*Sft 
(C, L i OH • H 2 0£4 0 g/1 CDJt^-CjKJDLfct 
O (2 0 c CTOJtfil. 31 g/1) 

: (feb^lSftSUOTkK-fk^y^r 

#BBtt ; Hg/HgO 
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(14) 

25 

+7 0 0mV (BMfcHM) 7 0 0mV (»5c«l) <DWl 

xmm 0 »3ia*imv/» 
mm^m : 2 or 

irSr^i". fcis, -h 6 0 0 m Vtti£J; 

tc, sfcttSKf-^ btt-t<7?a?<7>»{k (asm) Kaws-t- 

O/?//?©^r^l:^T5 0~10 0mVig, * 
[0 0 7 3] 4. 2. ift3fc=«^uhS*fk*y 

w 

^SS^^iezk^^^ KB*ffc«i y «0XiR|e)#flI!S:l2 7 Ci^ 
-To Hi£roJ*fc J: 5 tw[e]#T^ 20^10° «t»)7 0 o $ 20 

^JCPDSl»f7r^;WCj:'9?T^, Nao.6 
C 0O2 (^T-T^#^-3 0-1181) <D\E}ffis<# — 
>>\Z.t*t£ 9 <£< — *(7)Nao.6CoOz^, C. 

Fouassierib^J. Solid State 
Chem. , 6 (1 9 7 3) 5 3 2- 5 3 7. ICiol^T 

la^T^JBLTSi^LfcN ao. 6 C o OzO^^^it : 50 
=3^/v h -»*-»*-=^hOE?!l^ACCBAA- 

[0 0 7 4] WC, 4. 1. 1. ^fjkl^fz(DtmC^m 

Nao.6Co02^E9tfcE^^h (C03O4) <!:i§6£ 
fb^hy^A (Na 2 02) o-C»fcfc<0"C 
fcSOlcatU B5& = a</u hBWbttyas/S-zk&fb^'* 

W^r/^y^t^tiit 4. 1. 1. -e 


SfBB^PI 1 -9 7 0 0 8 

26 

[0 0 7 5] £ibi^ iftft^^/UFSIfkttyOaftft;^ 
*»«r*Efi-t-£fca>>, 4. 1. 5. \Z7F\,tc<DtmZ0k 

ftw^yy^twwhy- (cv) fd.tsjww 
ft* y asiSS: = ' h g£fb4£i x £ [f^Kii^mte £ Wi* 

[0 0 7 6] »±<o<i¥«r3B*tt, K» = '^hKfb4*y 
iSfta-'^hRfbttx ^JttSELTcW*(Ri05SraE 

««fb^*Wi**ri-Swi:iS:54i<*#»tT^S. o£ 
HW»yt) 7 -^-^r^TkKibs^^ ho-fi-efc6 

^$tLfc 0 CKDN a a v -3d-^rV*ttfb=J^/U hlCOP 
t>0) &-£tfrZ>>: (S3) 


[0 0 7 7] 
[*3] 


b 

k 

1 

dobs(A ) 

I/lOobs 

D 

0 

3 

5. 57 

100 

0 

0 

6 

2. 78 

10 

l 

0 

1 

2.42 

19 

1 

0 

2 

2.35 

32 

I 

0 

5 

1. 97 

20 

I 

1 

0 

1.41 

13 


[0078] 4. 2. 2. mAmm^a-r^m 

^T#f*1-5 e 1-TM4. 1. 4. K;j3tvt\ y -^-^ 
h-8JS-8S-3^;i/h©/<y^y^ ACCBA 
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3) 1. 4. +TffiV^=fi-.S!l>f ^~ 

^*S(c:a<5^ftfir*W-*-c^«[t>S^, ttl. 15A 

= 1. 16A (6 SEft) £I5I*-&LT*5*K 

[0 0 7 9] fc*3 % ®3T-»i:3i^O<Ct^jEatttAx*a<D 

**JWl*TtT^tt^*s, fctbOl fcEI7£>Xij|!fil 
«f f-^^SftSitWiSt^ (*2) <b (13) 

(DI/I OobsOiti^) (i±E^^S*:KI*U-CV^fcO 

titsjstbSo 4. i. 4. -c^Lfctmae* 

^±!BttlMS*«fc 0We>^4J: ? y -**V*B*-fb 
(0 0 3) ffi^ffiWUHtt, S*Wtctt, £GR 

[0 0 8 0] 5. y-^-=¥V7KBft{k = ^^ h^ttttijE 
±IBbfcJ:9tc. **W^K3k=i^/U' hg6fbtex*3J:tJS 

4>ft< tfcfl -C o (OH) 2©cttfiJ:nft : ? : i s c 
A) , lo=>A>hoffiM3. 0'J; (3 fciK&fciSLfc 
fb«ti=»^uhofl6»^3. 0 J: >9 t^fttdig-t-SCi: 
a s 3S«.i-5rt:«>, /S-^i'TKRfb^'^hJ^fcjl^ 

[0 0 8 1] ^fc, y -^-^rV-TKS^b^^/U b^m^b 

i/^r-Ao^m^m&ii. 0/0 waiv^ 

rA|:lt^T5 0-1 0 0mVig, *ftif[Rl^ h 

m^it^mmn. 3. r^Lfc^^mo^ftsm^ 
t*fig(cH«i-5 0 y -^*->**fb=i'<A' 

Kfb=y^^»bSt«S:«o 0 *fc, v-^v^fflKb 
^^Mim§#^3. 0flfiSriex.-5«ffi*-eKfb* 
*tTi^6 t|p|B#(c, iuI5£)J; p y IW^TW 


(15) 1 -9 7 0 0 8 

[0 0 8 2] fiJUbcoj: 51-, 3. ^LtrWDStl 
feffi^l£^ijEffiO#tti:, 4. t?W5>^lfc7-t 

fcj&s, Xj»lHl»rje*«ria9(c^i-«t 51-, 

y - * 3r '>7k^{b = y^/U h * Id 0 - 3r *>*BMb =» 
&^a s /BBT£T5) £W«»Jl£^Tfclil3fPi:jEffi 

20 fb=^/u h^t-c o3 04*sffi36M^iata t Lt#ftt5t> 

O x N a OHift^y -^-^^7kKlb=i/<^h (Na^ 

y -**V7kffiMb=*'</i' M * (;i0 -^^V7kK{b3^ 

fbOy -**v/*BKb=»'"<A' htiCC 0 3 04 3ftSfl|j&M^a 
o£9 N y-^-^r->7KSt>fb^/^h^^ 

#T&*xtf* wOi5>i— aiJ^«»ttiEffiWtt(-*:ir 

[0 0 8 3] ^fc, v -^^r^TKffiMb^y^r/HilBa-t-S 
30 -t^afflflljftSCSrK (N iOz) air-rs 

^fco^fto^&So v -^•^■->7KIMb = ^^Kico 
^T^bl^^mffifilit^; : M (C0O2) 3/ e ^V^LitCo 
0.75M0.25OOH (MttKj6»Na (Ol^i*ix^) £%x 
tbtf, M/C o<D^VJt*(±±Ht?3 3%i-^»$Jx, 
Ztttt4. 1. 1.-^4. 2. 1. *-C»t,ixfcl|jB!Hl: 

»fb*3&s»btb5wt««)ofc^ftEW _biBLfc-a(^ 
Sr-g-tf y - ^" 3r ->*»{b = (DM/ Co|| 

40 \t y V^-rH^>^2 0% (3tW*) Tfeo^Co ^oT. P 
tb*^2 0 — 3 3%Sfto«SH^feHtf. iEffi#ttt L 

[0 0 8 4] ^ibtc, 1. wK»f^fi!B#©»{br*ti. tK 

li> fSeTF^*»fb=3^uh (ttSdSO. 2Mm, BE 

50 Tftfc£fijfc*a»e>-e*>5 0 LfcdSoT, »:ojlttt?y2-c 
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29 

co (oh) zsaNiSf m^ttm^mft 
[0085] mmm 2 ) 

6. Co (OH) 2MN i 

WMhteZCo (OH) 2»«N i ffi^-Sr£JlTO^WC 

[0086] mm<D7kmt- v ^ ^mmm^ 

JSifcSrl&^KJDx, 3 5ttpH^l 2S:ftl*t5J;5 
^hWffi^ttCo (OH) zftlNiWH 

fc 0 Cw-CTkSifk^/^uhioaaitcov^-cti. Co 

(OH) 2««N iffi^^»fiS^*ri-sK«HSa:© 
Jt^5. 0fi*%i:<c5J:5J-WBEbfc o fcKLfcC 
o (OH) 2»«»^tt7ki5feUfc«, KffiftSfeSrffo 

[0 0 8 7] C^Tllb^tCo (OH) 2lR«Niffi 

cfc*. feSfflrFSMMK (SEM) isitfSSSrF-Ka 
ft (TEM) 0|iJ;!)IiLt 0 l^«W-(OBE 
T 7m z /gtfeof: 0 
[0 0 8 8] 7. Co (OH) 28BNi8fl:»t5 

&t- N ±fS^Co (OH) 2««N i &^K#LT&ft; 

mw-rz> 0 

(mt&mmm mi o\z^wxm^tz&m&mmm 
3 i^r^f-^ii, 4 la^ 3 ^-^t-^ 1 rttc 

SALfcfi^*ffi^»#M-* 0 *ix5><D^1S*liaj^(i 
5, 6^»tc^Lfc«t5l-^«COffltAD3&5i6t)^tt?? 


(16) WBfl¥ 1 1 -9 7 0 0 8 

50 

t% 1 2tcA^ce F f^fi^r^^ y Tkmm&m 

T'<fr-7l 3 4rBBi^-C»«rt(-SAi"So 1 4 13^^ 
njfc38£3SB-e, l 5 tt^^nRSrSSrt 

[0 0 8 9] (J£ttffl<0Bftffc&9£B) aiil^ 
LTffl^fc»ffc&aUEB (lsI^a;SI£WiiSSE3SR) tf> 

(iffi«4r*n»-f 2 2^*^m$l<>:g{££■ 
g^rt-5g^i ; -t t £>5o 2 3^^^tIj$-T5/ci60ffi^ 

X/L-T\ 2 6 Ii7^* y 7k**RSr*8fi-SISOJBEiBS«; 

£»2H-5iaff, 2 7f^T/u^ y*sa«r»aii-5ia 

SOiigfi^-C, 3 10#a»^«ttSJxT 
*fc. 3 2JiS**<7?tB.St+T. «K»UTV^» 
-iF <r> m& £ * =■ * — T 5 r k & t# -5 0 

[0 0 9 0] 7. 2. *Dtt»*b&«tf>3H« 

^o o M^pj^i-yh^^ir-FMDlj (iSd'd^) 

[0 0 9 1 ] ^-T^l^tc, S»l*5j:tJ«»fflJ2<OliB5^ 
ffijLhtitiZtvtry h(- 1 1 Ot^f- ^^ffii-C t 
-CS8rtS:«jfiU ::CCo (OH) 2lSNigT- 
6. 0 k g^ftAUfCo ^(C^2^^^T, #«^</U^ 

1 J; ^T/u^7 y 7k«tt&^«rtfcSAUfco ::r*r;u 

50 * y TKS^i^s^ 4 5 a*%©7kKfk* y ^ A*sac 
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31 

mu) SrfifcfllU WfiTili7 0 0 gtlfc o *<D 
[0 0 9 2] CCDjBlXg-C, ^77^ 

5 0MHz) &J&fif Lftj&*fefi-&Sri|«tt. Hffle^SrJD 

[0 0 9 3] «^"t\ #a^u^9Srlffl< t ^ T 
0S«I*3KS« (£S5 OX, ISflO. 0 1 k gH20 

/kgdry-air) £i£ 9 &A/*lo w <OR fc®»B^F-<D jS 

[0094] - 5 urs^tLfea^f-ttssMao^v^, 

<E>-fetf>a^bti:te£ A/MSSjxi^ofc B fS» 
[0095] *g£-fb# y »>A7ktsaE<o«:t>D«w*. 

(it«ffl<DJS*«) — BUfEOCo (OH) 2tgN 

NQSfj (fflS*) £iBWc 0 mi 

[0 0 9 6] ^^IC. RiWl 9<omm^^^ry 
or^^TK^ilLT^^^^L, ^C^UMi 
Wltffll^iHCCo (OH) zS!NiSf^9 
5 0gfiAU„ av^T8H$3g«2 3Srlel(ESHi:, t- 

iiofcifim^, j^AUcCo (OH) 2»fflNi6j[^Sr 


^^^F 1 1 - 9 7 0 0 8 

52 

frffiW)Ltztf;mX\ 5 ^i^TT/^ y * 

Lfc. ::xw y TKiSiKt LTte, 25 
ma%^7KStfb^ y r>^7kiSiSSrffiffl u 1 0 

(^^8 0t) tfr&X 9, 2tt 

[0 0 9 7] *B£<b;fc y «>ix7K*«<D«t>0^* 

PIU^LT, jEffiffi«jKDSrff»Lfc e Pffi4*K(iB»3K 

±ffi^& (c J;or#f) tL/c A - D <DiEffi7£1*«0>fS«M4 
tro/c 0 £i\ «»A^D(0^tL^tt^»l:Wl(e*Sr*D 

T?RJ*i*-frfc|8* owi/y^^v^f^O. 7m 

T, 4a©fS»RA^D^»/Ci-5=^^IEffi4:^fil 

[0 0 9 8] rixe>4S(^=3'^r/UiEai(COV^-C, Tklft 
KK^ASS, a*fb&3&l(BL;fc#y /p tru^T» 
flJir^u— £\ 7 — 8N<D*»{b*y u 
/c7;^ytjjfMffiv\ ^*po*ffi^J:t), 4/ 5 A 

[0 0 9 9] ®ffi»«#«*>!g*|pl«3s 
mA-Cl, 2l*BB5telSU, M^" M CmAtMl 
/^»f9iSL, 5lM^/Ugc7^*£a£Lfe 0 i^V^r 

ffl) > 2BIB , l^r^ (fi»!) 0 3*lptL, 

Wu-MCmAt|;il]I^l. 0V«C4S*T?» 
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(18) 1 -9 7 0 0 8 

osgfi&aiSLfc. «±<^assft*^e>, * [oioo] ^n^^iEffi^wt-o^To^^m 

(CJ:Q, #EiiS»Il«) 3 owftffJWBic felt 5S»ft [0 1 0 1] 



mm* 

t%] 



3 0<*SJH> 

2»h(<mh> 


A 

105.8 

99.7 

99.2 

98.4 

B 

105. 9 

99,6 

99.3 

98.9 

C 

98.2 

99.2 

93.3 

90.6 

D 

99. 1 

98.2 

91. 1 

88.5 


[0102] *&m<OT<< ? *&lB$! t &±k LfcRfbSQ? 

[0103] 9 . »5fcA¥« 
9. l. iS»fa^©)»«f (^coi) 

tf. ^R^^rtBST-mft^tufcjsttffSE-^A-Do-fe 

-3 5 0 0 d) Srfflv^ra:«Ki*fe^a^<a!|-&*:lliK 
— U (^y;^|CM-A128) 

[0104] fig^ • S*5fe^» : d / 8 (JttfcflBW • 8 
° , SCE (jERtt*Bfc*) 

*S : D65 
: 1 0° 

ffl'J^S : fi&jfij3 0 mm U y — Uffl * — y 

;y hv7^CM-A 12 7 &ffiJB) 40 

-A 12 9) Srfl3^TBfe^Lfc„ 
[0 10 5] RSt*^ W^ffl£ltS*£:[g|l 2^ 

(^* v )±m^t>tz^XmZ><) , 8S4 5 0 nmM 


[0 10 6] CCX^_h^J:pftfe(DtSji^^i-J^0^ 

(2) e^»«H*^i-S=^whK^»<o«iF-«ffi 
[0107] *i* (i) <7>-5ifigtt^ov^TIH'< 

*t^@ff<D$J^ (BET© , (SE 
M) KJ:5StfP*fl5«0«fS. SigflrF&ttff (T EM) 

>df (EPMA) CJc^fifSI ■ SrffiOC oMRffi 

(imjie (i) oasicj:stoT?ii3i < , (2) ©is 

[0108] ffi^stfi^^fe^s^^mia^Bua 
(2) , ^teteh%L+ffimm*mf&^z^s<^bm{t& 

jS«rl*Ri-3fc*S>, A-D^m^iif^^u 

<, A-B>C>D<Dft£:ft<9, Kfe«rSLfcJS«jR3& 
-?A, Bte^-Fftfc, Hfe^Ctilt^TiKlSflf, Rf^-fe 

0 nmiS{glC#3fcRtt3s4. 0 %£JL±Offi*fiSrl*o tz 
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35 

[0109] K^TfflK^S»Kti^^»fllHS:^i- 

nu^oMm&t&o . i /imit^i^tiitTOa 

mil 4r Jg/Si" S^^F Kfbtt ^ Biifii- 5 lejtfr tf- * 

ffiLfc*Bft^3^uh«flittfl-S:, 7kB£fk# y ^.A&S 
vw**gfc{k^ h y (St*) 
ic«^T#«*#"r»YkS*\ XttBWfflftti&fcWfe 

[0110] 9. 2. 483^1/ h»{k4»0«*r£*:*l 
USSfcll ^t-IBL/cilt)^, X»lsI»fBJtt|g|l-C*>5o 

th%^s<;u KKfkttx £SfiEi-£>„ 
[0 111] ®N a OHRfk©7 - ^"^TV'TkKfta^ 

SSIt^^ h^liHl 4Tfe5o *Jfc#J 1 <£> «>: # <b: 1?5] 

<3>C o O (OH) 
(3-1) jfeSte^iSl^&O C 0HO2) : 

• R«L-C?5^ai^LfcXi»|Hl5fiaS:iai 5 

[0 112] (3-2) &StttfM&^t><£> (i-ft^-bj3 
-C o OOH) : zkBMk^^/l' h£ 2 5fi*%0>**{k 
thy^*S»l;§gUg, 8 0tt-6i*raM^ 

u ' RflftLT^bay^UfcX 

*aiHl*f!g]SrEI 1 5(OTSI^to 2 0° (4. 4 
A) iHmichZ>-<^ (0 0 3) m&}$rt*— ^(Dfyfrm^F 
^>^hLTl9° (4. 6A) iSWc»«SilTl^ 


(19) teHl^ 1 1 - 9 7 0 0 8 

2. 91 tmmztiti. 

[0 113] ®Co304 : TkfflMk^'^l' h£3 0li% 

<z>*BMk-*- b y »**SiRK*KLfc«. lootte 

70 /Uh«fl3»v £*E-*-6 0 fe31«tr*a • ft*Lt^5> 
ffl!l^Lfc«»WXj8IIsI»flilttlill 7"CfeSo Co304t 

ro = /^hB»li2. 6 2 fciiRSti,*:. *BKk 

[01 14] ±iB5o^n^/u vmitm^^^fi^u 

Lfct^5, -£<Bfittx£ ydSlStf^lX , x • y>u 
> v'> z OHS-efcofe 0 o*0, v -**v'7kBMk='''< 
/H* (Kfk4Sx*3j;tfy) ^fcilfc^TiS^S^SWtt 

[oiulftn, 7-*^v'7k»fk=^^h-rtR»s 
*ifc#3fe»fe«- 1- J: SKlt*-^ h ^ : El 1 3 , H 1 4 

xh&tztb, z<nmmtvxn, mi 9ic^^tj: 

^RlRffir*«-fe«« (5 3 0nm ) t^t>Oi§-e>^V 

itiM ffl^i^ft-Ctt. 
Wt/fc»fe(cs^§ 0 tit, w^»-feffl«^fttkR#t 

^-t, J. Electrochem. Soc. , 13 
6 (1 9 8 9) 6 1 3-6 1 9. ICifc^TD. A. Co 
rr igan^ll y - v'TkKfk- y -{r/W^jRS 4 
5 0nm (^fe) <D««(^3»l^KiR«S:«p-fr, % Ctt^^ 

50 $ b(Cy ~^^iyi^Mit=-y^r^^<OA^<D^y^;^M 
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(20) 

57 

4 5 0 n m<Offi«^RW*<Offi*!6SaixS - t £ ft I? > 
[0 116] «±0)%* m^^T^SP^TO 

4 5 0 n mifi«(Cl&JR-»*IB<OSffif»»3l»(C|S^< 

X, w*LdS|gi3, Ell 4T*ffl&ottfcK«^ffi:fc£ L 
T^fi;6tJtdil£;h,£ 0 Sbi:, mifScOD. A. Cor r 
i g a n e>(0«3R^ax.ti. Ctf>S*tt y 
ffczi^U h+ldfcft-f 6 4<ffi<7J>^</U h £rf*f& 

[0 117] £ibtd N SttRa^A, BtDR&iX^* h 
^ (Hi 2+cda, B) y-jr*^7kmk="<^h 20 
(DfcM^^f hfr (01 3*3«fctfEli 4) <z>Elt*<0ffi 

^Lfcz, u, vtc«St5J:5 4 3. OffiKToSMfc 
[0 118] ±ISOj: WKJ14:JBriM-6=i 50 

LfcJ:5^ Co (OH) zMN i S^coffi^®^^ 

f kRis id 2 o£) kic^ o ir * asit as s v ^-f tto y 

mu£mt£mm.Tfrt>, &>z>mm<DmK$:i>*\irx$E±ft 
[oii9] jtRA^Kig^s: ([Hi^^aBj&iajsB*' 


1 -9 7 0 0 8 
T-itU Mli/nt^ l *3j;tf20 

[oi 20] u±cdxv^, ^wxTjkLfzmmxm^ 

J:Htf, Co (OH) 2SSNi^©Mi»* 

9. 3 S«Ra^-©»W (-tO 2) 

■tf. J CP3S*»«fS:*JfflLTSiftKrtJJ:$WStbST 

l*: 0 (ep 

MA) TffiWKK^<D|»ffii8t*£m\ SWRtfc^A, 

^tSRLTV^o rco^{dS-5#. JfittKSHF-A, 

* y&JRaSraWtSi:, V^fJitn/^MRf^;!/ 
*Sr 1 0 0 t Lfc»g\ 2 7 T?*>ofc 0 dtb^ftlW^ 
fSttJWft^A, BO»«JiS:JR*i-S = /^h» 

[0121] **MoiSftKfi[^oB«{k^B 

Srffift-t-Sfci?), !i-Kl«LtlcmXlcm(^ 
»S=y4r^*7Lft:SS^ffi»KB[^A f CSr^r^tt 
UTSRiffit L, J^T^^#-Ci^^ ^ y 
y^^/u^V^ hy — (CV) oaj^SrtTofc. 

: SS3 lSft%OKOH7K?§?Std, L i OH • 
H2 0S:4 0 g/1 OJt*-C*JPLfctO (2 0tt'© 
tfcfil . 31g/l) 

O) 

:Hg/HgO 
*§3l#:# : SSl&b+6 0 OmV^T^ILfct, 

+ 6 0 0mV (Kfbfflj) 8 0 0mV (MtzM) <Om 

X'^Mo J»5I*K3mV/S; 
jSHSft : 2 0^ 

-r 0 ::t\ + 4 o Omvj; *) h^miiixcom^mit 

SB^tflfRLTV^) id, + 3 0 0mVtt-j£-eOil7C® 
ffi^-^ii*Kft=y^^»B(d*t/£i--5o **td. 
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(21) 


¥fffl¥- 1 1-97008 


39 

a, b t«9F^-*KLfcf-^^»SJiO=»^uM 
ISttltt^CWt^lC^t 5 0-1 0 OmVSS, g£ 

T^Lfcg!6 J ^[ll8c0^ibt^o/c< El C , ^O 
Sftfkftds, v -^^>7k@£fb^^ h Sr^dc^t bfcfc 
[0 12 2] 10. *jg^ffitt»«t^Oi|*i±tjEffiWtt 

bfc v-**->*»ffc = '^i'h 
H=i/</u ho«i£;^3. 0 J; fciK&lwiSi-*:; fcfifa* 


40 


tHM^Co (oh) zts«N i ta^-efc5fc«>. w 

TO (1) , (2) <D®mfr&ti1t1ztot^&t>ti2> 9 
[0 12 3] (1) *«»J-C*>6=^UhB*ft»0»» 


(2) Kft^s^i-«a^o*»{b=y^^H»ffe^- 

[0 12 4] JSftfltt^A, B©*MS:Mt 

w ttll<ofl;<a^fi£*w=i^v hRfbttKifc^T 5 0-10 

OmVfiS, ti*^^ h ttl^fcft, 2. Otf 

T, JStMCEW-A, BSrfflv^fcT^* ySttJfeffl*8E« 
[0 1 2 5] B±oJ:5li:, 8. ■e^LfcTM'JSB 

¥8- 1 4 8 1 4 5f^^:io^|Et^$,^ * 

»7L##W5£*8** (*5) t^-f e 
[0 1 2 6] 
[*5] 




iSS6 o A«_h© 

A 


18-5% 

B 

#3691 <£>NaOHaq##ffiHb 

17.9% 

C 


22.5% 

D 


19. 7% 


[0 12 7] 5fe<7?^«tHCl(i % t&mK1$L z FizfttE'tZ>± 
*>5irO|B*6^fcs o (^5) J: •) M fcd>ft«t 5 £ 

l5«6i^^-fSJ:9ftKS«rffMbXt (w-ftttCo 
(OH) 2^16^^**^ fcSiMi-toS^ 


40 [0 12 8] *3afi««t>-C(iCo (OH) 2 |&fg 

fcrt*. ^:0|goS^##iiCrT*IEb^ct>Ot-PS^^ 

mzitzjjm (««a^fe) 4s«:jB^-ct>, 

[0 1 2 9] 

50 yfffltt, ^CDIEffiSttW^y -**^*»fb='^/i' 


(22) 

41 

[BffiO)liS¥4»B] 

[IDi] K»=»^^l-Kft;»xOXj»lHl»Tlil 

[HI 2] =x</uh7K»fk»^KJEKtwJ;6 3E'fki:3-'<^h JO 

[0 3] y -**->7kmt^/<^h k LT^g£*x£££ 

[0 4] attfi^agfb«cfl£5, A*-St«**fi^(DBB« 

[HI 5] cttftjt©a!fk*cfl£p, A^ftd:^fii:(7)B8 
«fc^i-«5£0 

[0 6] Aftn/^l^ hSMkftx ©f ^ II y ^ y 

* by- (CV) 

[ni7] m^^^^hmitmycoxmmmm 20 

* hv- (cv) v»b*itzmm-mtiLih»m 

[HI 9] v-^^v^*»ft = ^^h I t l ^j8-^-^v'*St 

m 

[hi 10] ^ite«2(cfe*ts*56woRjEsiawia«»f 

©HI 

[Hi 1] 3UBS« 2 d*m 5 JtKJB £ LT<aE#5«i& 
i§fi3£«tf>«HR»rffi0 

[012] »*»Jfeft^J:f9ai^Lfclll»«2+(0?g«r ia 

=i h of^tt;*^^ h /t-0 

TkSfefc^^/uh^RW;*^ h^0 
[115] iMi2fC«LtCoO (OH) ©Xi» 

Bifr0 

[016] #*WfefttcJ; *>«I^LfcC oO (OH) <D 
KH^^^ h/MH 
[0 17] ^te0*J2^TM^L^C o3O4OX^lH]t?f0 40 


M?l 1 -9 7 0 0 8 
[018] »3tfflJ-&W-^J:9a^LfcCo3O4c0Kit^ 

[019] *t»sitfe©«as:*i-«a;0 

[020] mmm2*<Df£mmm*Ate£uc<Dy-^ f 

h^ - (CV) T»fenfc«jK-«ffi 

[«»<z>R9J] 

1 ^ir^y h*Df»^SS:«^fc«* 

2 hJ&D}»4Mg£fflaLfog 

3 T^x-^^tS 

4 f 3 ^-M 

5 &®ir 

6 mm^ 

7 iip 

8 — 

9 8EBLs</i>7 
1 0 J&ilfffh 
1 1 fiTP 

12 m^>^ 

l 3 ST^^T' 

14 ^Y^oifi3g^§gB 

1 5 m»v 

1 6 gE*5£iBfl?W- 

1 7 i#m^- h 

1 s gimMffc 

1 9 */*>ry h*PS»*aS:«^fcRfll(FB 

2 0 

2 1 b— ^ 
2 2 

2 3 « «*5J* 
2 4 

2 5 2iRflcyX/W 

2 6 gat 

2 7 BBS 

28 #>9&&T*=*>Zf\syV— 

2 9 ^fy^fis^ — 

3 0 Eff 

3 1 #Att 

3 2 gtta;jaftth 
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[Ell] 



10 


20 


30 40 50 

2 0„./deg. 


60 


[132] 


+3" 


+2 


CofiESli 3 i »3 1>KUt„ 
7 -CoOOH 



a -Co(OH)2 


[JCPDS. 7-169] 

c W^EPnlffi : 4. 38A 


j3 -CoOOH CoH02j~ Co0 < OH ) 


3 -Co(OH)2 

[JCPDS. 30-443] 
ctt^I*lBaBafS : 4. 65 A 
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[07] 



30 40 50 

2 0 c/deg. 


60 


70 


[IDS] 


3 



-800 -600 -400 -200 0 200 400 600 800 

Potential (mV vs. Hg/HgO) 

[Ell 9] 
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[015] 
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